Definitive screening design applied to electrochemical degradation of Chromotrope 2R with BDD anodes.
Here, a novel three-level definitive screening design (DSD) was initially employed to investigate the electrochemical degradation of Chromotrope 2R (C2R) with boron-doped diamond (BDD) anodes. Experiments were performed using a synthetic C2R solution containing five supporting electrolytes (Na2SO4, NaCl, Na3PO4, NaNO3 and Na2CO3). The effects of nine quantitative parameters on C2R removal rate: initial C2R concentration (50-100 mg L-1), applied current density (1.29-3.87 mA cm-2), Na2SO4 concentration (0-10 mM), NaCl concentration (0-10 mM), Na3PO4 concentration (0-10 mM), NaNO3 concentration (0-10 mM), Na2CO3 concentration (0-10 mM), flow rate (300-500 mL min-1) and temperature (10-50 °C), were investigated. The model obtained was validated and used to select three most significant variables for further investigation. Interestingly, the differing roles of electrolytes during the electrolysis revealed the ion-selective nature of BDD anode system. A five-level central composite rotatable design (CCRD) was then employed to describe the C2R conversion as a function of applied current density, NaCl concentration and temperature. The results obtained confirmed the strong capability of DSD to separate and identify the significant variables in BDD technology. Moreover, the strategy (DSD plus CCRD) employed here enabled a significant reduction in the number of experiments (from over 500 to only 38) compared to traditional screening methods. The possible degradation mechanism of C2R in BDD anode cells was also proposed.